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PURPOSE: To provide the device for musical effector which can 
change the volume of musical sounds with simple operations during play 
without using any volume pedal at an electric musical instrument. 
CONSTITUTION: This effect connected to the electric musical 
instrument so as to effect the musical sounds outputted from the 
electric musical instrument is provided with an envelop waveform 
memory 74c to store envelops applying prescribed time changes to 
volume, counter 74b to output the count address of the envelop 
waveform memory 74c based on a prescribed rate, means to apply the 
envelop read out of the envelop waveform memory 74c to the musical 
sound, and foot switch to instruct the application of the envelop to the 
musical sound. 
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CO 0 0 3] 

*ct*<fe5>. Ua.- a • 

stf»J n — A • ^y;U€:fflt^«lft(©WelS*iT€r/j:<>i 

[0 0 0 4] c<7)«^«. u©J:pft«S<OTl:^$n 

■ffi J|i & f£ T-sK-*® ^ lb £ 1± ^ :^*ittoI7 
[0 0 0 5] 

H&iB«a«<bf*^a(cj:o, wi5^if<35M«. si 

[0 0 0 6] 

K*2©Bf^«^M-r«>i:. *T<$*, R3§2©»r3ett 
^ b I£ff§ 1 ^^MiC^^r tcii^-r^) £ H 3XfbPtt -5- 

d£a<T#*. 

[0 0 0 7] 
A : » 1 £££0y 

C9&gB£fl!ffi-r£>CPU (cenntral processing unit) 



T*«>. ROM (read only memory) 2ttCPUlCJ: 
oTftfTStl^n^AfclEttU RAM (randam a 
ccess memory) 3 tt»f^#(c J: -5 A^lf CPUl 
»CJ:*yD^7A<7)|tfT«C^B/j:*«€:8B«-r-6. »«£ 

iMT/Ul 3\Z&m2tlX^Z>. stfUa.— A-**OU5 

>^:7x— * 1 2'S*LT;U 1 3 lOMHatlT^*, 
?07y KX-f y^»6lCO^Ttt8a!t5. 7 

7jcd7 b$: J 5-Z.Z>/Zlt><DMm&?TO. A/D (7tn^ 
/^v^U) JElft88U»»J:0l7x^ h«rf*#"T 
^€rsft*«-^ (7-fn?m^) frXXtStl. IC^i 
#Sr^W ^^;HI^tca»LTtti*-r*. D/A 

<5„ J^a^fcfc-IWfeG)?-^ CPUl. ROM2, R 
AM 3 * I7i^7 hf*#@B7. A/D«§g8, D/ 
A^£|gg9. /U/K>^7i-X10, ^^;K>^ 
— 1 1 ySH' >^7x-X 1 2 teAA 

[0008] e 5 tt£<Bfts<D*«0-r&*. 

COi(:^^T, 6 a 145* -f 7s h — >I77 h*-f 
6btt<3M1fffl77hX-f7^ 6ctt'j;t 

-f-j/^TfcO, HlC^«7y KX< u/ 6 iZffl^ 

ni7ii7 b<om?j>/m%i&y)o&t>2>. 6en x 

oTX:7x£ h£^A*^#&W£^9&frfc£><OA# 
«S^T*0. B l i:*»t* A/DJHB8 ©^*«i:tt 
a$nt^§. OUT«d<OSSB«CJ;oTX7x^ 

ic^tt4D/Aasi»9<oa3*ffli^»«snTi^. * 

fc.. vp i N«*»j jl— A^^;u5^e><ottJ*«*S:c: 
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[0 0 0 9] &iz&i2iz^-?7ay?m$:&m\sUtf 

K£>l>T> h-->3 >tm?S7 1 teA^Sn^sfc^ 

ti^*RFREQ. /OKSBAND. WIDTHS 

s (o^^j^^mz-jtcftM^^z-fam^n^. i 4 tsx 

[0 0 103 ETF, H3JCw-r^a<,y^BI*#BaUtt*« 
b, X>^a — y$fJP[H]?§7 4iCO^Tf¥i£-f 133 
tC*5l>T, 7 4 a\$XO> h/W;*£lSlElKT*D. U 
- h$'JP{f-^S P E ED\Z£r>T&:7£2tlZ>m&$k<DjJ 
^>h/t;^CNTP$tii^. CdT, U-hftflffl) 
m-^-S P E EDJi^oa^OSf^atCJEUfe'bO*: 

Tfccfc^. hUmTRIGGERttMfA* 

^ "o" "i" ^^^o^'&JcM^se 

7 4 btt*">>*T*0* 7JO> b/t;UA£j5fc[I] 
SS7 4 a*^ttl*$n^ , »M;^CNTP«:*^ 
>KL, iO*'»hfl^'»h7K^CNTAD 
chUTtii^-r^o CO*f»*74blih'J*« 
^TR I GGERrt* "0." ©tf 'Jt7h$n, h ' J # 
«fTR IGGER^ "1" Ot*'Jt7 h«$tl 
-5. 7 4cliX>^D-^it^ : E , JT*0, #r>>* 
7 4 b^effl*$nS*^>h7Kl/XCNTADl:» 
fStSIlf^ENVDATSdiM^. CCT, El 

4Hx>^o-y«^ ; e , J 7 4c tctHlft$nsx>^ 

7 4bi:J:oT^$ti^7K^^l, KliJilPS 
f-^ENVDAT^LTl^. ^<D 7 7 \Z^£ tl 
Z>&V\Z. ilf-^ENVDATWiMfi "1. 
0" "0. 2" T£>£o d<7)X>^D 

-y»»y*u 7 4 c^stt^m^n/tipa^-^EN 
vd a Tiix>^D-y^jwiHi^tcA^ ^n^s^^m^ 

I NDATKSMJSJa*. 

[ooii] 7 4 e tt»wigfc-e* o . mmwt *fc 



*(Z)li§OUTPUT. LEVELtiiOi/jNi^ 
tMMIN. LEVEL^ItO^T^nRlT^ 

5 *»6«)tli*S§ttfif OU T PUT. LEV 
EL£UTStJ*0K7 4 elcArtSn*. L'rt>U * U 
a.— A^^5^e>©a*«^W3^-f 1fIeIK7 2IC 
«fFREQtttA*$nS«§l:H il^OUTP 
UT. LEVEL«Bff3e««CH«$n*. 7 4 d \*± V 
i^mO» MfSA^l/Ttl/^MIfMIN. S 
EL^gxO^ty, C<7)-fe hfl-^M I N. SELI1 
ftlzm^ft b iJ^JMTR I GGER£HHS<;:4ftfE*#< 
bA-f y^6d*B*iitrff»C "1" rt* 6 "0" 
$>£>V>te "0" ^6 "1" ^£l>5*'&K:fii7WR*K 
f*. tl/^^74dliu©tl/^HI^MIN. SE 
" 1" <7)<hi^^AICA^£n*fi#M I N. LE 

-feU** 7 4 dCDftJim^tegk^mn I NDATtfl 
ei'u ^ (/jSI^d^^f O U T D A T t UTX> 

^<n— t p ^j^[hi?S7 4^em^7^n-5o 

[0 0 12] *C, Z<DX.73L? btt**gim<Z>®Lte<DW) 

ft&mwrz. uOgiciaj^aAsnst, cpu 

1 teO 6 \Z7 u — ^^r— h^tyny7 A$:^?T-r 
2>. S?\ ^y-^^S 1 Kit*. CPU1URAM3C 

-<X«a*tf5. ^tCX^y^S CPUltt 
4 OX'f v=?m WJa-A^S^S© 

ffi£J®*A**>T*. #lCA^-y ys 3 tCii^, CP 
U 1 fi^T'yyS 2iC^t^TX^^>^rfT-pfc^^<^A 

-/^S 4Kiitr. ^KA-^-y^S 4tcittf£. CPU1 

&RAM3 0>ffiftttttK-fe? h?&. Sfc, CPU1« 
A-f y f OifcM««»i:«i;TT-< X^H DSP 

tr. — UfcfP/t*;U4fl[)^^f y^»lcJ:*Wfca:K3e 

oj XT7^S 4{Cii^-T(CX^^yS 5 Hit 

tr. 

[0 0 1 3] XryT'S 5lCiItJ<^ CPUltt#I7 
HcttiS"!"*?*;/ hX< *y^6 a — dGD#;*&£:liII& 
A*^>-f£. *l:^f7^S 6 tCil^K CPU1IW 
T'^S 5lC:fc</>TA*^>£fTo£:3-:7y 

tzL-f^t^ 7t77'S60«^ TYesj £te 
0. ^ICA^^S 7\zmtS. 7x7^5 7l:IO<i:, 
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CPU 1 IJ»«t*X7i^ b :7<att*l£ga 
ffi<Ottffia>€>«J0S*;t*. fit, ^ y^S 8Kji 
tr 0 £7 y hA-f -y^6 a — d \Z%\fzUt&&&?>- 

oj <h&9. ^f'^S 7 iCii^TlCX^-y 8»Cil 

to. 

[0014] ^f7^s 8tciitr<h, cpui^'ja 
oB*j&*ajcx^< m*«-it£»«^*;u4 ±cda< 

UTPUT. LEVELtltftftn. — A'f v 
# 'J 3. - 5 ^eoiii^*^ □ 7-f 

if [ma 7 2 l a*«# f r e q t LtMt 

[0 0 15] ^:tcx>^n — y$ijp[ajsS7 4CDD!if^tco 
^TOTt^) B SEL^yf 6ei:<fc07yh 

MJtffl^TR IGGERtt "0" "1" \Z& 

X= (MIN. LEVEL - 1) X 
(fc/fU 0^ MIN. 

0^ OUTP 

MIN. LEVEL ^ X ^ 1 
MIN. LEVEL = 0 

OUTPUT. LEVEL = 0 
T£>*4£^, (1) ittC (3) (4) *&«A"T 

X = 0 

<h^-5o £<Z)8tJ**S*tt-fe U^^ 7 4 d^6Hi*$nfc 
^fl^lNDATClf $n§o fit, X>^ 

n — nt nfc ^mfc & * u ^ — a 5 <d 

D^cf 10)^fl^O UTDATtLT 

[0 0 18] ^IC, 4 <D 7s* y^fciOsKU 

zl-A^?)\,S fr$<DMtl *f ®f& 7 2\Z 



AfC«UT*^> Mftf^€:BBte"rs. :^)*^>Mli 
^^>h7 Kl/XCNTADtlTXMD-y^ 

T 7 K UXCNTADM^Steflf-^ENVDA 

t^i>^d-^8^^u 7 4 c^6W$n^>. 

C©»*BSnfefaf-^ENVDATtt* 

SWiNDATi:»g$ns. ::t, J&ft^lcJ:^ 

T77hA<75 : 6d«$nTt) t ^37>^74b« 
x^n-y&EM^U 7 4 ccoEt6»fi±T*tt^m 

[0 0 16] SELM7^6el: e t077h7-f75 : 

*hf!#MIN. SEL« "1" CO^, -b 

Ui7^ 7 4 dttSB^ ACAA^nSOTM I N. LEV 
EL£3iiRLT£i}2>-r£o :©lll*«*i*Sfif IN 
DATCi#$n, ^/h^ja^^^§^OUTDAT<h 
LXX>^D-y^J^I[HlSS7 4 ^otB^^n-s. 
[0 0 17] #tC, izl^ hft-^M IN. SELrt* 
"1" <htee>£:V>«£\ -T&*}*>* SELX-f7^6e 
7 7 M-f 7 6 d ©»^7 ^ 7 ^fflft O 

77 hx< 7^6 d^7^^«^ra$fT9c ir 
7 4 d«^B^A^$tl*»»lHlK7 4eO» 
LTfcB^-T*. ?K#lHl?S7 4eO 

SSJUBmXte, f^OUTPUT. LEVELtl^M 
IN. LEVELOfilCl^t. 

(1-OUTPUT. LEVEL) +1 
LEVEL £1. 0, 
UT. LEVEL £ 1. 0) 

(1) 

. 0 (2) 

. 2 (3) 

5 (4) 

. 6 (5) 

F R E Q £ L T A tl £ tl Z> £ O \Z fg3£ $ nfc^ "& IC 

4^0AM§OUTPUT. LEVELIC^LTI^ 
'J a-A^^ 5 ^n^t^T, ZL 

<Dm\* "1" K^£n<5„ J;-3T, ^Ua-A^^ 

77hX<7f 6dlCJ:57^7^©«ffi(!:, 
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[0019] B : % 2 mt&M 

sel^ e\zJ:omiR^n^>mmLLx, ®7 

^^-fct sfctfK^ai-rM > (FADE IN) . 

(Dmmo&MZftlK SELX-f 7f 6e(7)MCJ;o 
T» 13 3 t:i^LfcX>^a — :/f|iffl[HlS&7 4tf)|g 1 <DJL 
>'<D-7 r «#»E 1 ii^0#^T^ffi^n^^2CDX 

>^n-:/tt^ffiE 2**iiira3n*. ft**, coi2© 
X>^D-^gE 2 \zV)owt>z>®&\zn. ±tZh 

Vtfm^TR I GGERICftAT, 77M^7f 6d 

[0 0 2 0] ^ct% 3S2 tf>x>^n — :7ffi#g|5E 2 

£.mm<DtlO> S/t;UX^[Hl?S7 4 a^itf;*^^ 
7 4b£. 3it^±^0*tBia»7 4 f NOTI3K7 4 
g, ANDIh]?S 7 4 h&cktfsfc^lC 7i- hM >£>£&lil 

■J 7 4 c ' (h^bM^ntl^. 
[0 0 2 1 ] 3:*>±#98ltfcilH]&7 4 f fcfc, 7yhM 
^^6 dcD&g^iA^iCJfcCT "0" rfr>6 "1" . B2<^& 
^©»I»*C«?1;t "1" " 0" fcfe*»fWMSW 

^>^74b$Ut7^n. £*t> NOTtElSS74g 
te. »mSW6D*Rfi$f» cn^ANDIn3SS7 
4h^t§. *2*>\Z* ANDIhI?S7 4 hit NOT 
0*3 7 4 g(7)tti*>£;*J^> h/^;UX^lHlSS7 4 a<Diti 

C7>^7 4b^f^ 
[0 0 2 2] X>^n-:/&fl^^:'J 7 4 c ' K 

9 tc^Tct e> "o" fr<bwo\s " l, o" ^ra 

[0023] #te, eii o izTK-tmncDf-i a >^E1£ 

EL^-fyf 6eCJ;07i-K<> (FADE I 
N) (D«^S«^n^ttffilC43^T^u/ h^7f 6 
d^^iA^n^xh, f£f£fI*tSW6 D# "0" 
"1" (0^HU) . 

[0 0 2 4] COd:*, SM§SW6D©4%±*«0 
tfi* Sfc%±#0«ffiia»7 4 f KJ:oT*fflSn, *■> 
>^ 7 4 b^Uir^ h^n-5>o CtllC^O, X>^d- 
^iS^J^^rU 7 4c' (DtfifrthLT K "0" 
0, ^^n^flf-^ENVDAT^ "0" £ft£ 



(i^LD) * »^OTSW6D*« "0" 

"1" icSto^t. NOTIU&7 4 g£*rLTAND(5] 

&§74hlC "0" ft*. cni:J:0, AND@ 

S§7 4 h£)fciJ2>a< "0" £ft*. 
[0 0 2 5] 7yh^y?6d«)B*aW8 

a^n-si. af^«^sw6D*<«tc "i" tuz>it 

tf>, AND0^7 4hl: "0" tfm&-&timt*. 

AN DISSS 7 4 h(Dmt}W%lZ "0" <hft9. * 
^>^7 4bi:^D 7 ^«$n^<^. -ffr 

(EI^T) . JiO>5> 7 4 b^Uir^ h^ftfe*** 1 * 
> bthft&fttote^lttb* x>^D-yw^ ; e , J7 4 
c' O^^tBLT' KU* rattle "0" £ft*. dfttCck 

^EU7 4c / ^f,^$n$tlf-^ENVDAT« 
^(C "0" <hft* (B^LC) o 
[0 0 2 6] tl/T, 77h^f 7^6 da<«3ft* 
Sf^OTSW6D*< "1" "0" teSEfrD, A 

NDts]S§7 4 hlC " 1" fimife2tlZ>J:olZU2>. Z<D 

^> h/^U^**^n-/^«^t IT^^>^ 7 4 
■*S«*ft*. CftKcktK * r 5>* 7 4 b hffijfN 
SrMJteL* X>^D — yi^^^^EU 7 4 c ' ^612I9tC 
jFbAcX>^D-yi:^t^fIr-^ENVDAT 

[0027] ^ht, si^msn/t^fi^— ^ENV 

DAT*^fM I NDATCif^n^u^CcfcO, 

x-KOOM^Sn*, ^^>^7 4b 

4cWfir-^ENVDAT^"l. 0" £ft*f?T^ 

dftlCcfcO, ^77h^^7f 6dO^ 
&^#ft£ft*£T% fig "1. 0" (Dfif-^ENV 
DAT^^n^, 
[0 0 2 8] dO^K. ±Be«2*Jfi«^ckn«, s 
EL7-f7f 6eCJ;07x-K-1'> (FADE I 
N) ©««^l«$nTl^8§, 77hM7f 6d 

^^M^ic^oT^tofSi/^^ roj <hft 

^icifitjaL, ^fl:7x-K-f>oM^#^n^c<h 
left*.—*, SELX^7f6el:J:07^7^M 

X>^D-7 f M4»E 2 iCf^TSfl 1 M>^D-7 r M 

[0 0 2 9] ft43, ?H^Is]?S 7 4 e xnt^tl^n^ 

&jx.\Zs ±&Lfzmmm\ZKt!tLfzb<D\zm<b-f* 
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K IB x^o-y^C.fcot^.t^lcUT 
<fc^. 2 etc. JLIE*!6«fcL A-HWCMIT 

[0 0 3 01 

^e>SS2 0Bf3£ffl*T?«^«C«^L. g£fg 2 COSMIC 



[02] :o8ii:ft«$n5i7x^ btt^®&7 

[03] X?x£ htt-5-lHlS&7(7)— ^WIMD 
[04] X>^D — :/fr]ffl)[E]&§7 4^X>^D-^ 

»**y 7 4c }c«a«$n*x>^o-^is»©— w$ 

it^77T^. 
(0 5) COglonBBT**. 

[0 6] cpu i \z&-z>xm'i=f2tiz>'7vtf5J±<Z)y 
[137] ^^«WO*2*J6Wtr<fcSX7x^ 

[0 8] |sl||Jfi«JCcfcSX>^n — yM»IsiK7 4 1C 

aiRW»ci*a$n*x>^D— ^«#B8E 

[0 9] raHJfi«tcJ;*x>^u — ^ftJ^y^'J 7 4 

c ' (cts^$nex>^n-y^^(7)-^j^^"r^^7 

[010] l^l*lfi«lC«t*7u/ h*<1v76 domft 
ifSW6DtXMD- ^fg# (Mt-^ENVD 
AT) ( !:$^^5>^TO^ 

[«F*»©IMi] 

1 CPU, 2 ROM, 3 RAM, 4 & 

fls/t*;U, 5 ^'Jx-A^Jk 6 77^ 

•y^P, 7 X^x^ htt#[EJ8S. 8 A/D^^ 

§§, 9 D/A^&§§, 10 /UM>^7i- 

X, 11 ^^K>^7x-^, 12 X-fy^ 1 

-t>^7x-X, 13 AX, 7 1 r^fXh-y 

a >ln]g§, 7 2 -f3 7-fif!3tt* 7 3 'JA-y 

[3%. 7 4 X>^D — ^ftfJWEJK, 7 4a 

r>> hA;l/X£/&[E]S§, 7 4b 74c, 

74c' x>^n-y^^^^U, 74d ir U 

7 4e KXIbIK, 74 f tf£%±a«D*MB 

Egg, 7 4g NOTEgS, 7 4h A N DIhJ£&, 

El, E2 X>^d- yft#BB 



[0 2] 
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